Characterization of the potency, selectivity, and pharmacokinetic profile for six adenosine A2A receptor antagonists.
Antagonists of adenosine A2A receptors (A2A -antagonists) with different chemical structures have been developed by several pharmaceutical companies for the potential treatment of Parkinson's disease. Pharmacological characterization of these antagonists was incomplete, and different assay conditions were used in different labs. Therefore, we characterized the potencies, selectivities, and pharmacokinetic profiles of six prototypical A2A -antagonists. Displacements of [3H]MSX-2 and of [3H]CGS21680 binding to the human cloned and rat A2A receptors were performed. The rank order of potency of antagonists to displace [(3)H]MSX-2 binding to the human A2A was SCH58261 > or = Biogen-34 > or = Ver-6623 > or = MSX-2 > KW-6002 > > DMPX. For the rat striatal A2A, the order of potency was Biogen-34 > or = SCH58261 > or = Ver-6623 > or = MSX-2 > or = KW-6002 > > DMPX. SCH58261 was the most potent antagonist of the human A2A with a K(i) value of 4 nM, whereas Biogen-34 was the most potent antagonist of the rat A2A with a K(i) value of 1.2 nM. Similar results were obtained from cAMP assays. Selectivities of A2A-antagonists were determined using radioligands [3H]DPCPX, [3H]ZM241385, and [125I]-AB-MECA for A1, A2B, and A3 receptors, respectively. KW-6002 and Biogen-34 exhibited the highest selectivity for A2A vs A1 (human and rat), respectively. The pharmacokinetic profiles of antagonists were evaluated in vivo in rats. DMPX and KW-6002 had the greatest oral bioavailability. In contrast, SCH58261, MSX-2, and Ver-6623 had low or poor oral bioavailability. In summary, SCH58261, Biogen-34, MSX-2, and Ver-6623 had high affinities for both human and rat A2A receptors, with reasonable selectivity for A2A over A1 and A2B receptors. They are suitable as A2A -antagonists for in vitro pharmacological studies. Among the six A2A-antagonists, KW-6002 is the best for use in in vivo animal studies, particularly for a CNS target, based on its bioavailability, half life, and brain penetration.